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Start of First change
6.K	Managing AI/ML Inference
[bookmark: _Toc128685272][bookmark: _Toc129028545][bookmark: _Toc129030075][bookmark: _Toc129155942]6.K.1	Description
A trained ML entity can be used for inference within the stated scope e.g., on a managed function or in a management function. Accordingly, there may be an AI/ML inference MnS producer that is responsible for executing the inference. The management if AI/ML for AI/ML Inference may involve the following use cases:
· AI/ML Inference emulation enabling an MnS consumer to trigger the evaluation of inference decisions in a given emulation environment
· Orchestrating ML Inference emulation enabling an MnS consumer to manage the process of evaluating the inference decisions and progressing AI/ML entities or their related inference functions through multiple emulation environments.
· AI/ML Inference History enabling an MnS consumer to track the history of inference decisions and contexts
· 
[bookmark: _Toc128685274][bookmark: _Toc129028547][bookmark: _Toc129030077][bookmark: _Toc129155944]6.K.2	Use cases
[bookmark: _Toc128685275][bookmark: _Toc129028548][bookmark: _Toc129030078][bookmark: _Toc129155945]6.K.2.1	AI/ML Inference emulation 
After an ML entity is trained, validation is done to ensure the training process is completed successfully. Typically, validation is done by preserving part of the training data set and using it after training to check whether the ML entity has been trained correctly or not. However, even after the ML entity is validated during development, inference emulation is necessary to check if the ML entity containing the ML entity is working correctly under certain runtime context or using certain inference emulation data set. In principle, the two operations are similar on a functional level, where both of them check the ML performance against given context or data to ensure the ML functionality is functioning correctly. But inference emulation involves interaction with third parties, e.g., the operators who use the ML entity or third-party systems that may rely on the results computed by the ML entity. For these reasons, it is necessary to support inference emulation, specifically to support means:
-	For a given MnS consumer to request for a specific AI/ML capability to be executed in ML inference emulator environment,
-	For a given MnS consumer to request a specific ML inference emulator to execute a given AI/ML capability,
-	For a managed function to act as a ML inference emulator and execute AI/ML capabilities in a controlled way.
The network or its management system needs to have the capabilities and provide the services needed to enable the MnS consumer to request inference emulation and receive feedback on the inference emulation of a specific ML entity or of an application or function that contains an ML entity. 
[bookmark: _Toc128685276][bookmark: _Toc129028549][bookmark: _Toc129030079][bookmark: _Toc129155946]6.K.2.2	Orchestrating ML Inference emulation 
The 3GPP management system may have resources for multiple emulation environments to be used depending on need. These may include simulation environments, a digital twin of the network, a test network, or the real network under curtain constrained conditions, e.g., for a selected set of UEs. The multiple emulation environments may represent different levels of trust that the operator or management system has in the ML entity or AI/ML inference functions. Correspondingly, 3GPP management system needs to have means and method for Orchestrating the inference emulation i.e., say called the inference emulation orchestrator. Accordingly:
-	the emulation orchestration process involves choosing the right type and instance of an emulation environment to which an ML entity, AI/ML inference Function or the action thereof may be tested depending on the needs of the function to be tested and the available emulation environments and their resources,
-	the emulation process may also involve executing the ML entity, AI/ML inference Function or its action on the real network but in a controlled fashion, e.g., only within certain hours or only on cells with a particular kind of load or only on cells in a particular area or in limited subscriber groups.
Relatedly, the actions taken by the inference emulation orchestrator may include:
-	Controlling the allowed parameter space/ranges of the parameters optimized by the ML entity or AI/ML inference Function depending on the emulation environment to which the ML entity, AI/ML inference function or the actions are being executed,
-	Adjusting the parameter space in consideration of the observed behaviour of the ML entity or AI/ML inference function,
-	Deploying the actions of the ML entity or AI/ML inference Function on a selected emulation environment or on the real network,
-	Blocking the ML entity or AI/ML inference function from being used on the network.

6.K.3	Requirements for Managing AI/ML Inference
Table 6.K.3-1
	Requirement label
	Description
	Related use case(s)

	REQ-AI/ML_EMUL-1
	The 3GPP management system should have a capability to allow an authorized MnS consumer to request an ML Inference Emulator to execute ML inference emulation for a specific ML entity.  
	AI/ML Inference emulation (clause 6.K.2.1)

	REQ-AI/ML_EMUL-2:
	The 3GPP management system should have a capability to allow an authorized MnS consumer to request for ML Inference Emulation for a specific ML entity using specified data or data with specifically stated characteristics and inference emulation features.
	AI/ML Inference emulation (clause 6.K.2.1)

	REQ-AI/ML_EMUL-3:
	The 3GPP management system should have a capability to inform authorized AI/ML MnS consumer about the ML entity under execution in a specific ML inference emulator. 
	AI/ML Inference emulation (clause 6.K.2.1); Orchestrating ML Inference emulation  (clause 6.K.2.2);

	REQ-AI/ML_EMUL-4:
	The 3GPP management system should have a capability to allow an authorized AI/ML MnS consumer (e.g., an operator) to manage or control a specific ML inference emulator request or ML inference emulation process, e.g., to start, suspend or restart the inference emulation; or to adjust the inference emulation conditions or characteristics.
	AI/ML Inference emulation (clause 6.K.2.1); Orchestrating ML Inference emulation  (clause 6.K.2.2);

	REQ-AI/ML_EMUL-5:
	The 3GPP management system should have a capability to allow an authorized AI/ML MnS consumer to request reporting, and for the ML inference emulator  to report on a specific ML inference emulation process or on the outcomes of any such ML inference emulation request or process.
	AI/ML Inference emulation (clause 6.K.2.1); Orchestrating ML Inference emulation  (clause 6.K.2.2);

	REQ-AI/ML_EMUL-6:
	The 3GPP management system should have a capability to allow an authorized AI/ML MnS consumer to configure an ML entity or AI/ML inference function supporting with the level of trust that expresses the degree to which the ML entity or AI/ML inference function or the different action thereof have been confirmed as trusted. 
	Orchestrating ML Inference emulation  (clause 6.K.2.2);

	REQ-AI/ML_EMUL-7:
	The producer of ML inference emulation orchestration MnS should have a capability to graduate an ML entity, AI/ML inference function or the different action thereof through different levels of trust each expressing a different degree to which the ML entity, AI/ML inference function or action has been confirmed as trusted. 
	Orchestrating ML Inference emulation  (clause 6.K.2.2);
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